C 28 H 20 FN 3 O 2 S, triclinic, P1 (no. 2), a = 9.1325(7) Å, b = 11.5184(9) Å, c = 11.6535(9) Å, α = 74.682(7)°, β = 84.253(6)°, γ = 76.720(6)°, V = 1149.68(15) Å 3 , Z = 2, Rgt(F) = 0.0574, wR ref (F 2 ) = 0.1438, T = 296(2) K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] 
Source of material
The title compound was synthesized from the reaction of equimolar quantities of 5-(4-fluorophenyl)-3-(4methylphenyl)-4,5-dihydro-1H -pyrazole-1-carbothioamide and 3-(2-bromoacetyl)-2H-chromen-2-one in anhydrous ethanol under reflux for 2 h. The crude product obtained was collected by filtration, washed with ethanol and recrystallized from dimethylformamide to give colourless crystals (88%).
Experimental details
The electron density for the methyl group hydrogens was distributed over several positions and so these hydrogens were modeled in six positions of equal (0.5) occupancy around the methyl C atom. All hydrogen atoms were placed in calculated positions and refined using a riding model. Methyl C-H bonds were fixed at 0.96 Å, with displacement parameters 1.5 times Ueq(C). C-H distances for sp 2 hybridized groups were set to 0.93 Å and their U iso (H) set to 1.2 times the Ueq(C).
Methylene C-H bond distances were set to 0.97 Å and U iso (H) set to 1.2 times the Ueq(C). The methine C-H bond distance was set to 0.98 Å and U iso (H) set to 1.2 times the Ueq(C). The high R1 value for all reflections is attributable to the weakness of high angle data, particularly above 0.86 Å resolution.
Comment
The synthesis of novel heterocycles containing thiazolylpyrazoline moieties are of interest since such compounds show a range of biological and medicinal applications [5] [6] [7] [8] [9] . In addition, coumarinyl-thiazole containing heterocycles showed interesting applications [10] [11] [12] . Related structures have been reported [13, 14] .
In the crystal structure, the asymmetric unit consists of one molecule (see the figure) . The molecule comprises five ring systems, namely: A, chromenonyl (C1-C9,O1,O2); B, thiazolyl (C10-C12,N1,S1); C, pyrazolyl (C13-C15,N2,N3); D, tolyl (C22-C28) and E, fluorophenyl (C16-C21,F1) groups. Rings A to D are almost co-planar with interplanar angles A/B, B/C, C/D of 15.50(8)°, 12.59(11)°and 7.02 (13) °respectively. The angle between C and E is 67.40(9)°.
The molecule displays an almost weak intramolecular C-H· · · O contact with a C· · · O distance of 2.824(3) Å and a C11-H11· · · O2 angle of 117.3°. In the crystal structure, a close intermolecular C-H· · · N contact with a C· · · N distance of 3.511(3) Å and C18-H18· · · N3 angle of 163.8°is also observed. Fluorophenyl groups of neighbouring pairs of molecules are parallel with a ring centroid separation of 3.84 Å. Chromenonyl groups of adjacent molecules are also parallel with a fused-ring centroid-to-centroid distance of 4.164 Å. Lack of strong directional interactions or steric constraints account for the rotational disorder in the methyl group.
